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Twelve (12) short-answer questions 
Total number of marks for this section: 180 
Answers should be written in the booklet provided. 
Please ensure that your Name and Student Number  
are written clearly in the space provided at the top of the booklet. 
Note that questions ARE of equal value. 
Read ALL questions carefully. 
Do not commence writing until instructed to do so. 
Writing on scrap paper during Reading Time is permitted. 
Marks for each question are indicated. 
Suggested time allocation for this section: 180 minutes. 
Note: Numbers in square brackets (e.g. [2]) indicate data sources (listed at the end of the paper). 
 
Question 1 
Using one example of each scheme (or strategy), describe stratified and systematic sampling and 
list two differences between these two schemes. 
 (15 minutes = 15 marks) 
Question 2 
In humans, the chance of a baby being male or female is almost exactly 50% (0.5). If a family 
has 5 (five) children, calculate the probability of the following outcomes: 
(i) No (0) males (out of 5). 
(ii) One (1) males (out of 5). 
(iii) Two (2) males (out of 5). 
  (15 minutes = 15 marks) 
Question 3 
Patients up to the age of 18 at an allergy clinic were tested for egg allergy [2]. Using the data in 
Table 1, test the hypothesis below: 
H0: The proportions with allergy are the same in the two age groups. 
Table 1: Counts of patients with and without egg allergy in two age groups. 
 Egg allergy No egg allergy 
0 – 3 years 32 80 
3 –18 years 30 103 
(15 minutes = 15 marks) 
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Question 4 
Define Type I and Type II errors and briefly describe those things that affect how often each 
kind of error occurs. 
  
 (15 minutes = 15 marks) 
Question 5 
Data collected by the Australian Bureau of Statistics [1] have the average height of Year 10 
male students equal to 169.4 cm, with a standard deviation of 7.9. A class is going on a visit to a 
historical building made when people were shorter. Calculate the proportion of the students able 
to walk through the front door without bending in the following situations: 
(i)  The door is 190 cm high. 
(ii) The door is 200 cm high. 
(iii) The door is 210 cm high. 
(15 minutes = 15 marks) 
Question 6 
A study was done counting sparrow nests in 1 hectare plots in a forest [3]. The table below 
(Table 2) shows that, for example, 9 sample plots had no (0) nests, 22 sample plots had one (1) 
nest and 6 sample plots had two (2) nests. Test the following null hypothesis: 
H0: Sparrow nests are distributed randomly through the forest. 
Table 2: Counts of number of sparrow nests (per hectare). 
Nests→ 0 1 2 3 
Count→ 9 22 6 3 
(15 minutes = 15 marks) 
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Question 7 
A study [4] measured the haemoglobin levels in patients with different types of sickle cell 
disease (HB SS HB S/-thalassemia, HB SC). Complete the analysis below, and do any other 
procedures required, to test the following null hypothesis: 
H0: Mean haemoglobin level is the same for all three types of disease. 
Table 3: Mean haemoglobin level with different types of sickle cell disease. 
Type of disease→ HB SS HB S/-t HB SC 
Haemoglobin g/100 ml→ 8.19 10.63 11.76 
Table 4: Partially completed analysis of data. 
Source SS df 
Among 66.59 2 
Within 19.33 27 
Total 85.92 29 
(15 minutes = 15 marks) 
Question 8 
Researchers propose to test if so-called “junk food” causes hyperactivity (running and shouting) 
in children by collecting observations of children while on a trip to McDonald’s. These results 
will be compared with other observations made while the same children are having a nutritious 
dinner at home. Will this be a valid test of “junk food” on behaviour? If not, why not? 
  (15 minutes = 15 marks) 
Question 9 
A scientist thinks that, in a certain species of monkey, the length of the nose determines their 
social position in the group. To avoid disturbing the animals, observations are made of relative 
nose length and social position using hidden video cameras, with results recorded as scores on a 
seven (7) point scale (1 = highest social position/longest nose; 7 = lowest/shortest). Individuals 
with the same score could not be reliably distinguished. Using the data in the data table, test the 
null hypothesis below: 
H0: Nose length and social position are not correlated. 
Table 5: Nose length and social position for seven (7) monkeys. 
Monkey→ 1 2 3 4 5 6 7 
Nose size→ 6 2 4 5 6 3 1 
Position→ 7 2 1 2 7 5 5 
(15 minutes = 15 marks) 
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Question 10 
Electronic balances (scales for measuring weight) are tested for accuracy by putting standard 
100 g weights on them and recording the result. Each balance is tested with five (5) weights.  
For each balance, test the following null hypothesis: 
H0: The mean weight is equal to 100.0. 
Table 6: Weight of five (5) 100 g standard weights. 
Balance 1→ Weight 1 Weight 2 Weight 3 Weight 4 Weight 5 
Weight→ 101.2 100.7 102.9 101.2 102.2 
      
Balance 2→ Weight 1 Weight 2 Weight 3 Weight 4 Weight 5 
Weight→ 99.9 99.7 101.2 100.3 100.7 
(15 minutes = 15 marks) 
Question 11 
A study was done looking at the effect of meditation and relaxing music on blood pressure, with 
results shown in the tables below. There were five (5) subjects in each of the four groups. State 
appropriate null hypotheses, complete the analysis, draw conclusions about these hypotheses, 
and about the effects of meditation and music. 
Table 7: Systolic blood pressure of subjects. 
 No meditation Meditation 
No music 145.5 138.9 
Music 140.0 139.3 
Table 8: Partially completed analysis of data. 
Source SS df MS F 
A: Meditation 65.71 1 65.71 36.49 
B: Music 32.38 1   
A×B 42.27 1   
Within/Error 28.82 16   
Total 169.18 19   
 (15 minutes = 15 marks) 
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Question 12 
A new sleeping drug is being tested [5]. Six (6) subjects are tested for two (2) weeks: during one 
week they take a placebo and during the other week they are given the drug.  Hours of sleep per 
night were recorded for both weeks. Using the data in the table, test the following null 
hypothesis: 
H0: Mean hours sleep with drug equals mean hours with placebo. 
Table 9: Hours of sleep per night after taking the sleeping drug or placebo. 
 Subject 
 1 2 3 4 5 6 
Placebo 7.7 8.0 8.4 9.0 7.6 7.8 
Drug 8.1 6.9 8.2 7.8 7.5 11.2 
 (15 minutes = 15 marks) 
Data sources 
1. Australian Bureau of Statistics (2015) http://www.cas.abs.gov.au/cgi-local/cassampler.pl. Accessed: 
14/10/2015. 
2. Milton, JS (1992) Statistical Methods in the Biological and Health sciences. McGraw-Hill Inc., New 
York. 
3. Zar, JH (1984) Biostatistical Analysis. Prentice-Hall Inc., New Jersey. 
4. Glover, T & Mitchell, K (2002) An Introduction to Biostatistics. McGraw-Hill, Boston. 
5. Selvin, S (2004) Biostatistics: How it Works. Pearson Education Inc., New Jersey. 
Any data with no source listed is from Keith McGuinness. 
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FORMULAS and DATA SOURCES 
Note – you may NOT need to use all of these. 
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